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Peritonitis remains the most common complication of peritoneal dialysis (PD). It contributes to approximately 16% of all deaths in PD patients \[[@B1]\].

Common etiological agents of PD-associated peritonitis include coagulase-negative *Staphylococcus*, *S*. *aureus*, *Pseudomonas aeruginosa*, and other gram-negative organisms. Cases of polymicrobial, fungal, and non-tuberculosis mycobacterium PD-associated peritonitis have been documented as well \[[@B2], [@B3], [@B4], [@B5]\]. However, it is important to consider uncommon causative organisms that are now being recognized and have been aided by various emerging genetic approaches that speciate infective organisms by their nucleic acid sequencings. Therefore, obtaining a comprehensive history from patients, timely peritoneal fluid analysis, and accurate identification of infecting organisms with current technology and treatments guided by an appropriate antimicrobial sensitivity pattern are important in current clinical practice to protect PD patients from misdiagnosis and potential treatment failures.

*S*. *pseudintermedius*is one of 38 species and 17 subspecies of the *Staphylococcus*genus and has been cultured from the oral cavity, anus, and nares of domesticated animals. In the last decade, the bacterium has been implicated in many soft tissue infections in domesticated dogs and to a lesser extent in cats. A study by Rubin and Chirino-Trejo \[[@B6]\] reports that *S. pseudintermedius*is the leading cause of pyoderma, otitis externa, and the most commonly isolated pathogen in urinary tract infections in companion dogs. It is a coagulase-positive *Staphylococcus*that exhibits many similar characteristics of the *aureus*species, but recent technological advances have provided evidence for its misclassification in the past \[[@B7]\].

There have been few published reports of *S. pseudintermedius*infections in humans and showing a strong correlation between the infection and animal companionship status \[[@B8]\]. The pathogenesis and site of infection have varied among patients with most involving the skin and soft tissue. We report the first published case of PD-associated bacterial peritonitis caused by *S. pseudintermedius*with close contact to a pet dog in a PD patient constituting a zoonotic infection. We also believe, based on this report, that extensive history taking that includes pet ownership is necessary for diagnosis of such unusual bacteria that can cause such human infections as peritonitis in PD patients.

Case Presentation {#sec1_2}
=================

A 39-year-old female presented to the emergency department with complaints of epigastric pain of 2 days duration. Pain was described as gradual in onset, crampy, 10/10 severity scale with no exacerbating or relieving factors. The patient has a history of chronic kidney disease (CKD 5) from hypertension and was recently started on continuous ambulatory PD through a peritoneal catheter placed 8 weeks prior to admission. The patient denied chills or fevers on presentation. Physical examination revealed elevated blood pressure at 192/122 mm Hg, oral temperature 37.2°C, pulse rate 78 beats per minute, and respiratory rate 18 breaths per minute. Abdominal examination revealed diffuse tenderness with no guarding or rebound tenderness. The PD catheter site showed mild redness but without any pus drainage or pus pockets on palpation of surrounding areas.

Complete blood count showed leukocytosis of 13,100 × 10^6^ cell/L (80.8% neutrophils, 12.9% lymphocytes, 4.3% monocytes, 1.6% eosinophils, and 0.4% basophils). A computed tomographic image of the abdomen and pelvis did not reveal any inflammatory process. Peritoneal fluid analysis from the exit site of the peritoneal catheter showed 2,505 nucleated cells/μL with 92% neutrophils and 8% lymphocytes, and no organism identified on gram stain. A presumptive diagnosis of bacterial peritonitis was made, and the patient was started on intravenous vancomycin and piperacillin-tazobactam for empiric coverage pending culture results. By the second day of admission, the patient\'s abdominal pain improved, and a repeat PD fluid analysis showed a 90% reduction of nucleated cells to 61 cells/μL. The peritoneal dialysate grew cultures of a gram-positive coccus, later identified as *S. pseudintermedius,* which was not methicillin resistant.

Upon further interview, the patient reported ownership and closeness to her Pitt bull dog. The dog sleeps with the patient and is in close contact with various portions of the PD component. She was not careful that her dog should be kept away from her PD catheter to prevent infections. We suspected that her dog\'s close proximity to her PD catheter site was the source of *S. pseudintermedius*infection. The patient responded well to intravenous antibiotics and was later discharged home on a 10-day course of oral doxycycline 100 mg twice daily as the sensitivity pattern did not show any resistance to tetracycline. No recurrent infections have been noted since admission with better hygiene and some distance with the pet dog.
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*S. pseudintermedius*is a coagulase-positive coccus organism that shares various phenotypic morphologies with the *aureus*species. Both are catalase positive, coagulase positive, form ß-hemolytic colonies on sheep agar, ferment mannitol on mannitol salt agar, and exhibit positive DNase activities on agar plates. The shared characteristics between the organisms can lead to false and mis-identification of *S. pseudintermedius*as *S. aureus* in human infections with potential for treatment failures. While biochemical tests as pyrrolidonyl arylamidase are positive for *S. pseudintermedius* and negative for *S. aureus*, the employment of recent technologies have provided additional methodologies to distinguish between them. The utilization of VITEK-2 technology with its multichannel fluorimetry and photometric signals are now used in the rapid and accurate identification of various organisms including staphylococcalspecies and *S. pseudintermedius*. In addition, the application of matrix-assisted laser desorption ionization time of flight mass spectrometry (MALDI TOF MS) is being used increasingly to speciate more accurately common bacteria including staphylococcal species \[[@B7], [@B8]\]. This technology generates ribosomal protein fingerprints of an organism that is then compared to a database to assign an identity to the isolate as in our case. As a result, *S. pseudintermedius*is now being recognized as a cause of human infections with increasing frequency \[[@B9]\].

Since morbidity and mortality associated with PD peritonitis is high, a thorough history before and after identification of organisms helps direct physicians to more accurate care with antibiotic choices, promotion of better prevention, and infection control protocols.

In this reported case, the peritoneal dialysate fluid grew *S. pseudintermedius*, prompting search for possible source of the bacteria. While most human infections with *S. pseudintermedius* are in the skin and soft tissues, rare cases of prosthetic and bloodstream infections are being reported \[[@B9], [@B10]\].

Peritonitis with *S. pseudintermedius*in peritoneal dialysate has not been reported previously in humans, and the fact that the organism was cultured from a pet owner on PD who is not practicing adequate hygienic protocols suggest an animal-to-human transmission. It was not feasible at the time to obtain cultures from the pet dog, but the epidemiology and what is known about the bacteria lead us to believe that the infection came from her companion dog.

With high pet ownership in most populations, the importance of zoonotic spread merits closer observation \[[@B11], [@B12]\]. Dog ownership was found statistically significant in predicting *S. pseudintermedius*human colonization and infections \[[@B9], [@B12], [@B13]\]. The spectrum of infections caused by *S. pseudintermedius*resembles that of *S. aureus*in humans. Methicillin-resistant *S. pseudintermedius*(MRSP) is also being reported in companion animals. It is also reported that since 2006, MRSP has become a significant health problem for companion cats and dogs \[[@B11], [@B14], [@B15]\]. A proposed mechanism for emerging antimicrobial resistance includes the transfer of *SCCmec*genes between different staphylococcalspecies \[[@B16]\]. Although incidences of MRSP infections have been rare in humans, the potential transfer of antimicrobial resistant genes could eventually harm humans in similar patterns as methicillin-resistant *S. aureus.*

MRSP are commonly resistant to doxycycline and trimethoprim/sulfamethoxazole, such resistance to the two agents is uncommon with methicillin-resistant *S*. *aureus* (MRSA), hence accurate diagnosis is crucial \[[@B15]\]. The bacterial sensitivity pattern in this patient did not reveal any resistance to tetracycline, and patient was discharged on oral doxycycline.

The variability among dialysis training programs may leave some patients without adequate and complete competence in the prevention of catheter-related infections \[[@B17]\]. Adequate dialysis training is therefore critical to decrease the risk of PD-associated infections and peritonitis with emphasis on the prevention of peritonitis with an adequate hygiene protocol and surveillance. Such education can decrease the 16% mortality in PD patients. A history of pet ownership should be an integral part of such educational process especially in those with pet companions, since the infective organisms may differ.

Conclusions {#sec1_4}
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Pet ownership puts PD patients at an increased risk of developing peritonitis due to pathogens common in dogs or cats when routine hygiene techniques are not adequately employed. *S*. *pseudintermedius*is one such common bacterium in companion animals that is reported on increased frequency in the veterinary medicine literature and now causing various human infections. We report the first case of PD-associated peritonitis caused by *S. pseudintermedius*and suggest that accurate diagnosis is imperative as its microbiology is different and could pose harm to humans. Furthermore, PD training and ongoing education programs are needed for pet owners to help decrease the risk of PD-associated bacterial peritonitis.
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